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ABSTRACT

Introduction: Acinetobacter baumanii causes difficulties in the treatment of nosocomial infections due to increasing resistance world-
wide. With an increase in resistant infections, the use of colistin has come to the fore. We aimed to investigate the antimicrobial
resistance profile of A. baumanii strains isolated from clinical specimens as hospital-acquired colonizations and infection agents and to
evaluate the clinical and microbiologic responses and adverse effects of antibiotic regimens used in patients who were isolated because
of having infectious agents.

Materials and Methods: A retrospective descriptive study of 326 adult patients with nosocomial A. baumannii colonizations and
infections was conducted between January 2012 and December 2017 in Nigde Education and Research Hospital. In addition, a total
of 212 adult patients who received at least 72 hours of antimicrobial therapy were evaluated. Standard and automated methods were
used to identify isolated strains and antibiotic susceptibility. The antimicrobial susceptibility profile change over the 6-year period was
evaluated. Adverse effects, and clinical and microbiologic response were evaluated in patients receiving antimicrobial therapy. Analysis
of the variables was performed using SPSS 22.0 (IBM Corporation, Armonk, New York, United States).

Results: When antimicrobial resistance rates were examined, it was seen that imipenem (99.7%), ampicillin sulbactam (81.6%), cefop-
erazone sulbactam (60.3%), netilmicin (89.4%), tobramycin (88.4%), gentamicin (83.1%), amikacin (91.6%) and tigecycline (33.7%)
had resistance rates; colistin resistance was not detected in the isolates. Resistance rate to other antibiotic groups was 100%. The
resistance rates of ampicillin sulbactam, cefoperazone sulbactam, gentamicin, amikacin, and tigecycline were found to be statistically
significant (p< 0.05). There were no significant differences in terms of nephrotoxicity, and clinical and microbiologic response among
patients in whom colistin was used in combination with carbapenem, ampicillin/sulbactam, cefoperazone/sulbactam, and tigecycline
(p> 0.05).

Conclusion: In accordance with the global data, antimicrobial resistance rate in A. baumanii isolates was found to be high in our study.
Treatment regimens in which colistin is used with other antimicrobial agents have no superiority in terms of efficacy and adverse effects.
There is a clear need for new and effective antimicrobial agents in the treatment of resistant A. baumanii infections.
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Bir Egitim ve Arastirma Hastanesinde Yatan Hastalarda Acinetobacter baumannii
Infeksiyonlari ve Antibiyotik Direnci: Alt1 Yilik Analiz

Tugba ARSLAN GULEN!, Ayfer IMRE', ilker ODEMIS?, Uner KAYABAS!

! Nigde Omer Halisdemir Universitesi, Tip Fakultesi, infeksiyon Hastaliklari ve Klinik Mikrobiyoloji Anabilim Dali, Nigde, Ttrkiye
2 Nigde Egitim ve Arastirma Hastanesi, infeksiyon Hastaliklari ve Klinik Mikrobiyoloji Klinigi, Nigde, Turkiye

Giris: Acinetobacter baumannii, diinya genelinde artan direng ile beraber, tedavisi zor nozokomiyal infeksiyonlara neden olmaktadir.
Direncli infeksiyonlardaki artisla birlikte, kolistin kullanimi tekrar én plana ¢ikmistir. Bu ¢calisma ile, hastane kaynakli kolonizasyon ve
infeksiyon etkeni olarak klinik 6rneklerden izole edilen A. baumannii suslarinin antimikrobiyal direng profilini arastirmayi ve infeksiyon
etkeni olarak izole edilen hastalarda kullanilan kolistin temelli antibiyotik rejimlerinin klinik ve mikrobiyolojik yanit ve yan etkilerini
degerlendirmeyi amacgladik.

Materyal ve Metod: Tanimlayici, retrospektif bir ¢alisma olup, Ocak 2012-Aralik 2017 tarihleri arasinda Nigde Egitim Arastirma
Hastanesi'nde yatarak izlenen ve cesitli kiiltiirlerinde direncli A. baumannii tiremesi olan 326 eriskin hasta ile A. baumannii’nin
hastane infeksiyonu etkeni olarak saptandigi ve en az 72 saat antimikrobiyal tedavi almig 212 eriskin hasta ¢calismaya dahil edildi.
Antimikrobiyal duyarlilik profilinin 6 yil icindeki yillara gére dedisimi degerlendirildi. izole edilen suslarin tanimlanmasinda ve antibiyotik
duyarliliklarinin saptanmasinda standart ve otomatize yéntemler kullanildi. Antimikrobiyal tedavi verilen hastalarda yan etkiler, klinik
yanit ve mikrobiyolojik yanit degerlendirildi. Degiskenlerin analizinde SPSS 22.0 (IBM Corparation, Armonk, New York, United States)
programi kullanild.

Bulgular: Antimikrobiyal direng oranlari incelendiginde, imipenem %99.7, ampisilin sulbaktam %81.6, sefoperazon sulbaktam%:60.3,
netilmisin %89.4, tobramisin %88.4, gentamisin %83.1, amikasin %91.6 ve tigesiklin direncinin %33.7 oraninda oldugu gériiliirken,
izolatlarda kolistin direnci tespit edilmedi. Diger antibiyotik gruplarina karsi direng orani %100 idi. Alti yil icinde degisen direng oranlari
incelendiginde, ampisilin sulbaktam, sefoperazon sulbaktam, gentamisin, amikasin ve tigesiklin direnclerindeki degisikligin istatistiksel
olarak anlamli oldugu saptandi (p< 0.05). Kolistinin karbapenem (imipenem (IMP)/meropenem(MEN)), ampisilin/sulbaktam, sefope-
razon/sulbaktam ve tigesiklin ile beraber kullanildigi hastalar arasinda nefrotoksisite, klinik ve mikrobiyolojik yanit agisindan anlamli
fark saptanmadi (p> 0.05).

Sonug: Global verilerle uyumlu olarak, calismamizda A. baumannii izolatlarinda antimikrobiyal direncin yiiksek oldugu gériilmektedir.
Kolistinin diger antimikrobiyal ajanlarla beraber kullanildigi tedavi rejimlerinin etkinlik ve yan etki agisindan birbirlerine (sttinligiintin
bulunmadigi saptanmistir. Direncli A. baumannii infeksiyonlarinin tedavisinde yeni ve etkili antimikrobiyal ajanlara ihtiyag¢ oldugu nettir.

Anahtar Kelimeler: Acinetobacter baumannii; Antimikrobiyal direng; Kolistin; Kombinasyon tedavisi; Antimikrobiyal yanit

INTRODUCTION categories. Multidrug resistance (MDR) is defined
as resistance to at least one antimicrobial agent
in three or more categories, extensive drug resis-
tance (XDR) is defined as resistance to all anti-
microbial agents except two antibiotic categories.
Pandrug resistance (PDR) is the development of

Acinetobacter baumanii is one of the most
important microorganisms in infection control be-
cause of frequent hospital-acquired infections and
increased antimicrobial resistance. As a result,
length of hospital stay, morbidity, mortality, and

hospitalization costs are increasingu*z]. Carbape- resistance to all antimicrobial agents[4].

nem resistance in particular has shown a gre- An old drug, colistin, a cationic polypep-
at increase in recent vyears. According to the tide antibiotic that belongs to the polymyxin
European Antimicrobial Resistance Surveillance group, has resurfaced because of the lack of

Network (EARS-Net) 2016 data, it appears that new antimicrobial agents that are effective in the
the carbapenem resistance in European isolates is treatment of carbapenem-resistant gram-negative
> 50%3 1t is possible to examine the antimic- bacterial infections. In clinical practice, colistin is
robial resistance of A. baumanii in three different used alone or with other antimicrobial agents. It
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seems that the treatment options are not superior
to each other in the literaturel®7). Colistin is not
an innocent drug because of its side effects. It
is an agent that should be considered during its
use especially due to its nephrotoxic side effect.

The aim of this study was to investigate the
antimicrobial resistance patterns of A. baumanii
isolates obtained from wvarious clinical specimens
and to evaluate the clinical and microbiologic
responses and adverse effects of antimicrobial
agents, especially colistin based therapies, used in
patients isolated as infection agents.

MATERIALS AND METHODS
Study Design

This retrospective, observational study included
326 adult patients (aged 18 years and older)
who were hospitalized in an education and re-
search hospital between January 1%, 2012, and
December 31, 2017. Patients who had A. ba-
umanii isolation in various clinical samples after
the 48th hour of hospitalization were included in
the study. Antimicrobial resistance rates of these
isolates have been examined over the years. The
clinical and microbiologic responses and adverse
effects of the antimicrobial agents used were
evaluated in 212 adult patients who were treated
for at least 72 hours. Daily visits of intensive
care units are carried out by infectious diseases
specialist and infection control nurses in our
hospital. The clinical and laboratory findings and
culture results of the patients are monitored and
their treatments are arranged in accordance with
rational antibiotic applications. The demographic
characteristics, and clinical and laboratory findings
of the patients were obtained by retrospectively
screening surveillance records of the infection
control committee and the patients’ files. The
first isolates of the patients with multiple A. ba-
umannii isolation and infection were included in
the study.

Definitions

Infection diagnoses were made according to
the criteria defined by the Centers for Disease
Control and Prevention (CDC)[S]. Clinical respon-
se was defined as resolution of infection sign/
symptoms and laboratory findings at the end
of the antibiotic therapy in the patients who

completed the treatment. No bacterial growth
from site-specific follow-up cultures taken after
72 hours of therapy was defined as microbiologic
response[5]. Nephrotoxicity was defined as a se-
rum creatinine concentration of = 2 mg/dL or a
decrease in basal creatinine clearance of 50% or
more in patients with serum basal creatinine <
1.2 mg/dL. In patients with a serum creatinine
value of =1.2 mg/dL, a 50% or greater increase
in serum creatinine level or a 50% reduction in
basal serum creatinine clearance or the necessity
of renal replacement therapy were evaluated as
nephrotoxicity[g].

Identification of Microorganisms and
Antimicrobial Susceptibility

Conventional methods and a VITEK 2.0 (Bio-
Merieux, France) were used for the identification
of isolated strains and Kirby-Bauer disc diffusion
and the VITEK 2.0 (bioMerieux, France) were
used for antibiotic susceptibility testing. Susceptibi-
lities of amikacin, gentamycin, tobramycin, netilmi-
cin, ampicillin sulbactam, piperacillin, piperacillin
tazobactam, ceftriaxone, ceftazidime, cefotaxime,
cefepime, imipenem, meropenem, aztreonam,
ciprofloxacin, tetracycline, co-trimoxazole, tigecyc-
line, and colistin were studied in the strains.
Sensitivity of the antimicrobials was tested and
interpreted according to the recommendations of
the European Committee on Antimicrobial Sus-
ceptibility Testing (EUCAST) and the Clinical and
Laboratory Standards Institute (CLSI)[lo’Hl. Not
all antibiotics were studied in all strains because
the antibiotic susceptibility of isolates was studied
on different cards of the VITEK 2 automated
system. The strains resistant to =1 antimicrobial
agent in =3 categories were accepted as MDR,
and strains resistant to all antimicrobial agents

except two antibiotic categories were classified
as XDR4.

Ethics Approval

Ethics committee approval was received from
Nigde Omer Halisdemir University Ethics Commit-
tee (2018/11-04).

Statistical Analysis

The SPSS 22.0 program (IBM Corporation,

Armonk, New York, USA) was used to analyze
the variables. The Shapiro-Wilk test was used to
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assess the normal distribution of the data. The
homogeneity of variance was evaluated using
the Levene test. The independent-samples t-test
was used in conjunction with the Bootstrap re-
sults for the comparison of two independent
groups according to the quantitative data, and the
Mann-Whitney U test was used with the Monte
Carlo results. Pearson’s Chi-square test was used
with Monte Carlo simulation, and Fisher’s ba-
ckward logistic regression was used to determine
the cause-effect relationship of the categorical
response variable in categories with explanatory
variables. Quantitative variables are shown as
mean =+ standard deviation (SD) and median ran-
ge (maximum-minimum), and categorical variables
as n (%). The variables were examined at 95%
confidence intervals, and p values less than 0.05
were accepted as significant.

RESULTS

A. baumanii was determined in 55 samp-
les in 2012, 41 in 2013, 63 in 2014, 40 in
2015, 71 in 2016, and in 56 clinical samples in
2017. The isolates were collected from respira-
tory (58.6%), blood (26.4%), wound (11.9%), and
urine samples (3.1%). Some 87.7% (186/212)
of the patients were followed in intensive care
units (ICUs) and 12.3% (26/212) were followed
in other wards. The most common comorbid
disease was chronic obstructive pulmonary dise-
ase (COPD). Demographic characteristics of the
patients are given in Table 1. Overall rates of
resistance were as follows: imipenem = 99.7%,
ampicillin sulbactam = 81.6%, cefoperazone sul-
bactam = 60.3%, netilmicin = 89.4%, tobram-
ycin = 88.4%, gentamicin = 83.1%, amikacin
= 91.6%, and tigecycline = 33.7%. No colistin
resistance was detected in the isolates. When
resistance rates were evaluated over the 6-year
period, alterations of ampicillin sulbactam, cefo-

Table 1. Demographic and clinic characteristics of the patients with nosocomial infections caused by

Acinetobacter baumannii

Variables

Age, (median, min-max)

Sex, n (%)
Female
Male

Duration of hospitalization before infection (median, min-max)

Clinic, n (%)
Intensive care unit
Surgical units
Internal medicine units

Comorbid diseases, n (%)
Chronic obstructive pulmonary disease
Diabetes mellitus
Heart failure
Coronary artery disease
Chronic renal failure
Immunosuppression
Malignancy

Antimicrobials used in treatment, n (%)
Cefoperazone/sulbactam
Colistin + Carbapenem (Imipenem/Meropenem)
Tigecycline
Colistin + Ampicillin/sulbactam
Colistin + Cefoperazone/sulbactam
Colistin + Tigecycline
Ampicillin/sulbactam
Colistin

68 (18-98)

67 (31.6)
145 (68.4)

17 (3-129)

186 (87.7)
21 (9.9)
5(2.4)

94 (44.3)
57 (26.9)
54 (25.5)
27 (12.7)
24 (11.3)
20 (9.4)
4(1.9)

48 (22.6)
45 (21.2)
44 (20.8)
39 (18.4)
12(5.7)
11 (5.2)
11(5.2)
2(0.9)
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Table 3. MDR and XDR ratios in Acinetobacter baumannii isolates between 2012-2017

2012 2013 2014 2015 2016 2017 p
MDRn (%)  38(69.1)  22(53.7) 47(74.6) 10 (25) 16 (22.5) 8 (14.3) <0.05
XDR n (%) 17(30.9)  19(46.3) 16 (25.4) 30 (75) 55(77.5)  48(85.7) <0.05

Pearson Chi-Square Test / MDR:Multi-drug resistance XDR:Extreme-drug resistance

Table 4. Antimicrobials used before the isolation of Acinetobacter baumannii, n (%)

Piperacillin/tazobactam

3™ generation cephalosporin
Carbapenem

Quinolone

15t generation cephalosporin
Glycopeptide
Ampicillin/sulbactam
Metronidazole

93 (28.9)
85 (264)
80 (24.8)
21 (6.5)
17 (5.3)
16 (5.0)
8 (2.5)
2(0.6)

100
90
76,3 &0
80 72,4 ’
68,9
70
60
50 42,2
40
30
20
10
0
COL+CP (n=45) COL+SAM (n=39)
B Clinical response (n=106, p=0,470)
E Nephrotoxicity (n=106, p=0,381)

91,7

85,7
72,7 75
60,5
i 41,7

COL+TGC (n=12) COL+SCF (n=11)

B Microbiological response (n=63, p=0,893)

Figure 1. Evaluation of colistin combination therapy in terms of nephrotoxicity, clinical and microbiological response.
COL: Colistin, CP: Carbapenem (Imipenem/Meropenem), SAM: Ampicillin/sulbactam, TGC: Tigecycline, SCF: Cefoperazone/

sulbactam.

sistant isolate rate was 2.95%, whereas colistin
resistance was not detected in any strains in our
study. In that study, in the evaluation of antimic-
robial resistance rates according to years, signi-
ficant differences were observed in carbapenem,

amikacin, tobramycin, tigecycline, TMP-SMX, and
colistin sensitivity[14]. Bshabshe et al. have exami-
ned the resistance profile of MDR Acinetobacter
isolates found within one year and reported high
resistance rates to other antimicrobials, whereas
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colistin resistance was detected in any isolates!19),

According to the Study for Monitoring using
Antimicrobial Resistance Trends (SMART) data,
evaluating regional resistance differences of 1011
Acinetobacter isolates obtained from intraabdomi-
nal and urinary system samples, MDR rates have
been found to be high, especially in Europe and
the Middle East (93%) and low in North America
(47%)[16]. All of the isolates were resistant in
our study and showed a correlation with regio-
nal resistance rates in this study. When clinical
studies that used colistin as a monotherapy and
combination therapy with other antimicrobials in
resistant Acinetobacter infections are examined,
the majority show that the treatment options are
not superior to each otherl®17-191 Batirel et al.
have investigated the use of colistin-carbapenem,
colistin-sulbactam, and colistin with other antimic-
robial agents in bloodstream infections caused by
XDR A. baumannii in their multi-center studies,
which included data from 27 hospitals. No signi-
ficant difference was found between combination
therapies in terms of clinical and microbiologic
response in this clinical trial®. In another study
that included a total of 180 isolates including
MDR and XDR A. baumannii, Pseudomonas ae-
ruginosa, Klebsiella pneumonia, and Escherichia
coli, colistin monotherapy, colistin-containing dual
and triple combination therapies were not sta-
tistically different in terms of clinical and mic-
robiologic cure rates!”). In another study, the
results of treatment of colistin-carbapenem, colis-
tin-tigecycline, and colistin-sulbactam combinations
of 236 patients with XDR A. baumannii respi-
ratory tract infections have been evaluated, and
it has been seen that there were no differences
between the treatment options[18]. Yilmaz et al.
have also found that there were no significant
differences between the clinical and microbiologic
response rates of carbapenem- colistin and sulba-
ctam-colistin treatment in 70 patients with MDR
and XDR A. baumannii as a ventilator-associated
pneumonia agent[19]. In another study including
134 patients, colistin-ampicillin sulbactam treat-
ment has been shown to provide higher micro-
biologic eradication compared with treatments in
which colistin was combined with carbapenem,
tigecycline, and cefoperazone sulbactam, but there
was no difference in terms of clinical cureY.

In a meta-analysis that compiled the comparative
efficacy of treatments used in MDR and XDR
A. baumanii infections, none of the treatment
options were superior to each other in terms of
clinical improvement, and colistin-containing com-
bination therapies provided higher rates of micro-
biologic eradication than colistin monotherapy/21l,
In our study, in accordance with the majority of
the literature, clinical and microbiologic cure rates
were similar in colistin combination therapies.
Factors such as age, underlying diseases, use of
broad-spectrum antimicrobials, clinical follow-up,
and primary diagnoses are thought to affect tre-
atment response.

The major adverse effect of restricting the use
of colistin is nephrotoxicity. The incidence range
is reported to be as wide as 11% and 76%122],
Koksal et al. have demonstrated that nephrotoxi-
city developed in 38 (28.6%) of 133 patients
receiving colistin treatment!?3l. In another study,
the rate of nephrotoxicity has been found as
46.1%2Y. There are studies in the literature that
used colistin with different antimicrobial agents,
and there was no statistically significant differen-
ce in terms of renal toxicity between treatment
combinations in these studies!®1921:24] [n a me-
ta-analysis that evaluated 15 studies and 1342
patients, there were no significant differences in
clinical outcomes in patients who used colistin
with tigecycline, sulbactam, and other antimicro-
bials?!. In a multi-center, retrospective cohort
study, the rates of nephrotoxicity have been
found to be similar in the patient groups in whi-
ch colistin was used with various antibacterials2¥.

Our results showed that antimicrobial resis-

tance among Acinetobacter strains is increasing,
and MDR domination is replaced by XDR. As a
result of this lack of new agents available for use
in treatment, it is an undeniable fact that colis-
tin is the most appropriate treatment in many
cases. The use of colistin with other antibiotics
is the most preferred treatment modality for us;
no associated regimens have superiority in terms
of renal toxicity, and clinical and microbiological
response. In order to prevent antimicrobial resis-
tance, rational antibiotic use policies should be
developed and monitored to the maximum extent
possible; effective surveillance and full compliance
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with infection control measures should be ensu-
red.

One of the limitations of our study is that
not every antibiotic was studied in each strain. It
was not possible to evaluate whether there was
colonization in patients who had microbiologic
cure because of the retrospective nature of the
study. Colistin monotherapy could not be com-
pared with colistin-containing combined therapies
and other non-colistin treatments because the
number of the patients treated with colistin alone
was not sufficient.

CONCLUSION

In our study, antibiotic resistance in A. bau-
manii isolates was found to be high in accordan-
ce with the results of other studies. Treatment
regimens in which colistin is used with other
antimicrobial agents have no superiority in terms
of clinical response, microbiological response and
nephrotoxicity.
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